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~ 
Geotechnlcal 
!Exploration, Inc. EQUIPMENT: Rubber tire backhoe 

DATE LOGGED: September 6, 2019 

DIMENSION & TYPE OF EXCAVATION: 
9.0-ft. x 3.0-ft x 6.75-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 237' Above Mean Sea Level 
REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

1 

2 

3 

4 

5 

6 

7 

8 

..J 
0 
Ill 
:E 
>-

FIELD DESCRIPTION AND 

CLASSIFICATION 

DESCRIPTION AND REMARKS 

(Grain Size, Density, Moisture, Color) 

SILTY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. Trace organic materials. 

TOPSOIL (Qts) 
-- 32% passing the No. 200 sieve. 

CLAYEY SAND, fine- to medium-grained. Very dense. 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 
-- 47% passing the No. 200 sieve. 
-- Atterberg limits: Liquid limit = 46, Plastic limit = 19, 

Plasticity index= 27. 
WEATHERED FRIARS FORMATION (Tf) 

(/) 

0 
ui 
:i 

SM 

SC 

SILTY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

-- 26% passing the No. 200 sieve. 

Bottom of trench at 6. 75 feet. 
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12.0 120.6 
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PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

LOG NO. 

SITE LOCATION: 
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0 z 
:;- 0 

cii z z 
~ 

<( 
a. 

X X w w 

112 

T-1 
MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

Lot 31 - Rancho del Sol 
San Diego, CA FIGURE NO. Illa 
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DATE LOGGED: September 6, 2019 

EQUIPMENT: Rubber tire backhoe 

DIMENSION & TYPE OF EXCAVATION: 
10.0-ft. x 3.0-ft x 8.5-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 227' Above Mean Sea Level 
REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

FIELD DESCRIPTION AND 

CLASSIFICATION 

:r: 5 ~ DESCRIPTION AND REMARKS 
I-~ IX) 0. 

fb ] ~ ~ (Grain Size, Density, Moisture, Color) 
Cl - w 

1 

2 

3 

4 

SIL TY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. Trace organic materials. 

TOPSOIL I FILL (Qts / Qaf) 

SANDY CLAY, fine- to medium-grained sand. Very stiff. 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 
-- 61 % passing the No. 200 sieve. 

WEATHERED FRIARS FORMATION (Tf) 

U) 

c,j 
Cl) 
:::i 

SM 

CL 

5 

SILTY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

6 

FRIARS FORMATION (Tf) (SANDSTONE) 

SILTY CLAY with SAND, fine-grained sand. Hard. Moist. 
Pale olive gray. Thinly bedded and fissile. 

CL 

~ 0 :r X 
0 0 w 

cii :. U) 0 
z l f£ 'ti' 

.... z ~ C w 0 0 
w 0 

:. ~ 
0 Q. C 0 z 

Wfl: w :. - ~ 0 
0:::, 0 ::> ::> ::>~ ~ z cii 
<t I- <t z ~Iii :. - iii ..J U) 

~'t' 
- U) ~ <t 

0. - 1-- ~m z 0. •O o.O w X ~ ~:. ~.!:: 0:. :. 0 0 w 

9.8 

FRIARS FORMATION (Tf) (MUDSTONE) 

-- 97% passing the No. 200 sieve. 

15.1 110.7 

7 

a 

9 

10 

11 

12 

18.0 
-- Mudstone bedding attitude of N9°W@5°NE taken at 7.5 

feet. 

Bottom of trench at 8.5 feet. 

PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

JOB NUMBER: 19-12420 

JOB NAME: Lot 31 
Rancho del Sol 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 

LOG NO. T-2 

FIGURE NO. lllb 
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0 w 
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~ 
Geotechnical 
IExplol'ation, Inc. 

DATE LOGGED: September 6, 2019 

EQUIPMENT: Rubber tire backhoe 

DIMENSION & TYPE OF EXCAVATION: 

9.0-ft. x 3.0-ft x 7.0-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 223' Above Mean Sea Level 

REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

8 

9 

FIELD DESCRIPTION AND 

CLASSIFICATION 

~ DESCRIPTION AND REMARKS 

~ (Grain Size, Density, Moisture, Color) 
(/J 

SILTY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. 

TOPSOIL/ FILL (Qts / Qaf) 

CLAYEY SAND, fine- to medium-grained. Very dense. 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 

WEATHERED FRIARS FORMATION (Tf) 

Cl) 

0 
en 
::i 

SM 

SC 

SILTY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 7.0 feet. 
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WW w 00:: 0 <::::, ..,t; <t 

~'13 a. -•O 
~ ::I: ~.!:: 
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PERCHED WATER TABLE 

IBULK BAG SAMPLE 

IN•PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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DATE LOGGED: September 6, 2019 

EQUIPMENT: Rubber tire backhoe 

DIMENSION & TYPE OF EXCAVATION: 
6.0-ft. x 3.0-ft x 4.5-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 230' Above Mean Sea Level 

REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

FIELD DESCRIPTION AND 

CLASSIFICATION 

:c 5 ~ DESCRIPTION AND REMARKS 
t-~coo. en 

fu '1ii :ii: ::iE (Grain Size, Density, Moisture, Color) 
C ~ in ~ 

0 
en 
::i 

1 

2 

3 

4 

5 

6 

Sil TY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. Trace organic materials. 

TOPSOIL I Fill (Qts I Qaf) 

SM 

SANDY CLAY, fine- to medium-grained sand. Very stiff. Very CH 
moist. Reddish brown with abundant iron oxide staining. 
-- 67% passing the No. 200 sieve. 

-- Atterberg limits: Liquid limit= 59, Plastic limit= 23, 
Plasticity index = 36. 

-- 69% passing the No. 200 sieve. 

WEATHERED FRIARS FORMATION (Tf) 

CLAYEY SAND, fine- to medium-grained. Very dense. 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 

WEATHERED FRIARS FORMATION (Tf) 

SC 

SILTY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 4.5 feet. 
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<ii z C w 
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PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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::E en 0 
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~ 
Geotech11ical 
Expkwation, Inc. EQUIPMENT: Rubber tire backhoe 

DATE LOGGED: September 6, 2019 

DIMENSION & TYPE OF EXCAVATION: 
7.0-ft. x 3.0-ft x 3.5-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 207.5' Above Mean Sea Level 
REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

1 

2 

3 

4 

5 

6 

FIELD DESCRIPTION AND 

CLASSIFICATION 

DESCRIPTION AND REMARKS 

(Grain Size, Density, Moisture, Color) 

SILTY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. Trace organic materials. 

TOPSOIL (Qts) 
CLAYEY SAND, fine- to medium-grained sand. Dense. 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 

WEATHERED FRIARS FORMATION (Tf) 

-- 41 % passing the No. 200 Sieve. 

VJ 
c.i 
'11 
:) 

SM 

SC 

SILTY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 3.5 feet. 

~ 
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w 0 
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PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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~ 
Geotec:h111icar 
Exploration, llnc. 

DATE LOGGED: September 6, 2019 

EQUIPMENT: Rubber tire backhoe 

DIMENSION & TYPE OF EXCAVATION: 
12.0-ft. x 3.0-ft x 11.0-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 224' Above Mean Sea Level 
REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 
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2 

3 

4 

6 

8 

10 

12 

14 

16 

18 

20 

FIELD DESCRIPTION AND 

CLASSIFICATION 

5 ~ DESCRIPTION AND REMARKS 
co 0. 
::lE ::lE (Grain Size, Density, Moisture, Color) 

t/) 

0 
>- ;;§ 

SILTY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. Trace organic materials. 

TOPSOIL (Qts) 

Cl) 
::i 

SM 

CLAYEY SAND, fine- to medium-grained. Very dense. sc 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 

\ WEATHERED FRIARS FORMATION (Tf) 
\, 

\ -------------------------------------------------------- ---
SIL TY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 11.0 feet. 

~ 
iii z e w 
0 

WW w 00:: 0 <::, < 
ii Iii a: 't •O 
~::E ~~ 

JOB NUMBER: 19-12420 

e 
w 

::E 0:: 
::, ::, 
::E I-
- t/) 
I- -a. 0 
O::E 

PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN•PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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~ 
Geotechnical 
Exploi'ation, Im:. 

DATE LOGGED: September 6, 2019 

EQUIPMENT: Rubber tire backhoe 

DIMENSION & TYPE OF EXCAVATION: 
9.0-ft. x 3.0-ft x 6.0-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 220.5' Above Mean Sea Level 
REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

FIELD DESCRIPTION AND 

CLASSIFICATION 

J: c5 ~ DESCRIPTION AND REMARKS i I ~ ! (Grain Size, Density, Moisture, Color) 

VJ 

1 

2 

3 

4 

5 

6 

SILTY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. Trace organic materials. 

TOPSOIL (Qts) 

CLAYEY SAND, fine- to medium-grained. Very dense. 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 

WEATHERED FRIARS FORMATION (Tf) 

0 
cli 
::i 

SM 

SC 

SILTY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 6.0 feet. 
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JOB NUMBER: 19-12420 
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PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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Direct Shear Te$i ,ASTM D3080-11) 

4~&;; Geotechnicaf Job Number: 19-12420 
, Exploration, Inc. Job Name: Lot 31 Rancho del Sol 

~¥Jl~ Sample Number: T-1@ 3.5'-5.5' 
~ Figure No. IV Sample Description: Silty Sand {SM) Yellowish-pale-gray 

Test Method: Remolded to 90% of Maximum Dry Density - Saturated 

Normal Load (PSF) Peak Stress (PSF) 
1500 1015 

4000 -

3000 1844 
3500 

5000 2846 y = 0.5219x + 248. 4 

3000 .. ,, 
~ 2500 •' 

C. v - ,,,•' 
Vl 
VI .,•' 
~ 2000 , ...... --""' .. ) V') 

~ 

~ 1500 -· , ........ Q. 
.• 

1000 
J',••· 

500 

Phi Angle (Degrees) 27.6 
Cohesion (PSF) 249 0 

0 1000 2000 3000 4000 5000 6000 

Normal Load (PSF) 



B NCH AND K y R QUIREMENTS 

\ 
Proposed 

Remove all topsoil 
strip as specified 

Fill ~ Original Ground Surface 

----------=--...;:::: 

---- ----
----

---- ----- ---- -------- -------- ----

H 

----
-------

V 

Slope Ratio = H: V 
= Horizontal: Vertical 
= 2.0: 1.0 
( or as per soils engineer/ 
engineering geologist) 

Slope such that sloughing 
or sliding does not occur ---- -..___ ----- ------ -----

NOTES 

1. The minimum width "B" of key shall be not less than 10 feet. Key and 
benches shall be excavated to firm, dense, natural-ground and verified 
by a Soils Engineer /Engineering Geologist. 

2. The outside edge of bottom key shall be below topsoil or loose surface 
material: Minimum one foot embedment into dense material ( or as per 
Soils Engineer /Engineering Geologist). 

3. Key and benching required where the natural slope is steeper than 5.0 
horizontal to 1.0 vertical (5.0:1.0), or as per Soils Engineer/ Engineering Geologist. 

4. Minimum 10% foll into slope ( or as per Soils Engineer /Engineering Geologist). 

5. Compaction test required every two (2) vertical feet from lowest fill area. 

19-12420-VIII 

B 

-f-O.uz--7/~ 
--.{ ---

Figure No. VIII 
Job No. 19-12420 

Geotechnicol 
Exploration, Inc. 

October 20 19 



APPENDIX A 
SOIL CLASSIFICATION CHART 

SOil DESCRIPTION 

Coarse-grained (More than half of material is larger than a No. 200 sieve) 

GRAVELS, CLEAN GRAVELS 
(More than half of coarse fraction 
is larger than No. 4 sieve size, but 
smaller than 3") 

GRAVELS WITH FINES 
(Appreciable amount) 

SANDS, CLEAN SANDS 
(More than half of coarse fraction 
is smaller than a No. 4 sieve) 

SANDS WITH FINES 
(Appreciable amount) 

GW 

GP 

GC 

SW 

SP 

SM 

Well-graded gravels, gravel and sand mixtures, little 
or no fines. 

Poorly graded gravels, gravel and sand mixtures, little 
or no fines. 

Clay gravels, poorly graded gravel-sand-silt mixtures 

Well-graded sand, gravelly sands, little or no fines 

Poorly graded sands, gravelly sands, little or no fines. 

Silty sands, poorly graded sand and silty mixtures. 

SC Clayey sands, poorly graded sand and clay mixtures. 

Fine-grained (More than half of material is smaller than a No. 200 sieve) 

SIL TS AND CLAYS 

Liquid Limit Less than 50 

Liquid Limit Greater than 50 

HIGHLY ORGANIC SOILS 

(rev. 6/05) 

ML Inorganic silts and Very fine sands, rock flour, sandy 
silt and clayey-silt sand mixtures with a slight 
plasticity 

CL Inorganic clays of low to medium plasticity, gravelly 
clays, silty clays, clean clays. 

OL Organic silts and organic silty clays of low plasticity. 

MH Inorganic silts, micaceous or diatomaceous fine sandy 
or silty soils, elastic silts. 

CH Inorganic clays of high plasticity, fat clays. 

OH Organic clays of medium to high plasticity. 

PT Peat and other highly organic soils 
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SLOPE STABILITY CALCULATIONS 



Soil 
Below 

1 
1 
1 
1 

XSTABL File: LOT31Rl 9-24-19 12:04 

Unit 

**** *** * *** 
* X S T A B L 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Slope Stability Analvsis 
using the 

Method of Slices 

Copyright (C) 1992 - 2008 
Interactive Software Designs, Inc. 

Moscow, ID 83843, U.S.A. 

All Rights Reserved 

* 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* Ver. 5.208 96 - 1358 * 
****************************************** 

Problem Description RDS Lot 31 Trial 1 
Section A-A' 

SEGMENT BOUNDARY COORDINATES 

4 SURFACE boundary segments 

Segment x-left y-left x-right y-right 
No. (ft) (ft) (ft) (ft) 

Segment 

1 . 0 240.0 
2 12.0 237.0 
3 39.0 230.0 
4 69.0 215.0 

ISOTROPIC Soil Parameters 

1 Soil unit(s) specified 

Soil Unit Weight Cohesion 

Unit Moist Sat. Intercept 
No. (pcf) (pcf) (psf) 

1 115.0 125.0 250.0 

12.0 237.0 
39.0 230.0 
69.0 215. 0 
90.0 215. 0 

Friction Pore 
Pressure 

Angle Parameter 
(deg) Ru 

27. 50 

A critical failure surface searching method, using a random 
technique for generating CIRCULAR surfaces has been specified. 
1200 trial surfaces will be generated and analyzed. 40 Surfaces 
initiate from each of 30 points equally spaced along the ground 
surface between x = 65.0 ft and x = 80.0 ft 

1 



Each surface terminates between x =10.0 ft and x=37.0 ft 

Unless further limitations were imposed, the minimum elevation at 
which a surface extends is y = .0 ft 
5.0 ft line segments define each trial failure surface. 

ANGULAR RESTRICTIONS 

The first segment of each failure surface will be inclined within 
the angular range defined by: 

Lower angular limit := 
Upper angular limit := 

-45.0 degrees 
(slope angle - 5.0) degrees 

Factors of safety have been calculated by the 

* * * * * SIMPLIFIED JANBU METHOD * * * * * 

The 10 most critical of all the failure surfaces examined are 
displayed below - the most critical first 

** 

Failure surface No. 1 specified by 13 coordinate points 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

Corrected JANBU FOS 

Failure surface No. 
Point 

No. 
1 
2 
3 
4 
5 
6 

x-surf 
(ft) 
70.69 
65.87 
60.92 
55.92 
50.95 
46.08 
41.39 
36.95 
32.83 
29.10 
25.81 
23.01 
22.10 

2.476 

2 specified 
x-surf 

(ft) 
71. 21 
66.38 
61. 43 
56.43 
51.46 
46.57 

2 

y-surf 
(ft) 

215.00 
213.67 
212. 94 
212.84 
213. 36 
214.49 
216.22 
218.52 
221.36 
224.68 
228.45 
232.59 
234.38 

** (Fo factor 

by 13 coordinate 
y-surf 

(ft) 
215.00 
213.70 
212. 98 
212.86 
213. 35 
214.43 

1.069) 

points 



7 41. 86 216.08 
8 37.37 218. 30 
9 33.19 221.03 

10 29.36 224.25 
11 25.95 227.90 
12 23.00 231.94 
13 21.55 234.53 

** Corrected JANBU FOS 2.479 ** (Fo factor 1.068) 

Failure surface No. 3 specified by 13 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 70.69 215.00 
2 65.97 213.34 
3 61.07 212.36 
4 56.08 212.07 
5 51.10 212. 49 
6 46.22 213.61 
7 41.55 215.39 
8 37.18 217. 82 
9 33.19 220.84 

10 29.67 224.38 
11 26.67 228.39 
12 24.27 232.77 
13 23.84 233.93 

** Corrected JANBU FOS 2.480 ** (Fo factor 1.074) 

Failure surface No. 4 specified by 13 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 71. 72 215.00 
2 66.92 213.62 
3 61.98 212. 82 
4 56.99 212. 61 
5 52.00 212.99 
6 47.10 213.97 
7 42.34 215.51 
8 37.81 217.62 
9 33.55 220.24 

10 29.64 223.35 
11 26 .12 226.91 
12 23.05 230.85 
13 20.71 234.74 

** Corrected JANBU FOS 2.480 ** (Fo factor =1.069) 

Failure surface No. 5 specified by 11 coordinate points 
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Point x-surf y-surf 
No. (ft) (ft) 

1 69.14 215.00 
2 64.29 213.77 
3 59.32 213.27 
4 54.32 213.53 
5 49.42 214.53 
6 44.73 216.25 
7 40.34 218.65 
8 36.37 221. 68 
9 32.88 225.27 

10 29.98 229.34 
11 28.22 232.79 

** Corrected JANBU FOS 2.480 ** (Fo factor 1.070) 

Failure surface No. 6 specified by 13 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 70.17 215.00 
2 65.42 213.44 
3 60.51 212.52 
4 55.52 212. 23 
5 50.53 212.58 
6 45.63 213.58 
7 40.90 215.20 
8 36.42 217.42 
9 32.26 220.19 

10 28.49 223.48 
11 25.18 227.23 
12 22.38 231.37 
13 20.68 234.75 

** Corrected JANBU FOS 2.480 ** (Fo factor 1. 072) 

Failure surface No. 7 specified by 12 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 70.69 215. 00 
2 65.88 213.64 
'> 60.92 212.98 ::, 

4 55.92 213. 03 
5 50.98 213.79 
6 46.20 215.25 
7 41. 67 217.37 
8 37.49 220.12 
9 33.75 223.43 

10 30.51 227.24 
11 27. 86 231.48 
12 27.15 233.07 
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** Corrected JANBU FOS 2.481 ** (Fo factor 1.071) 

Failure surface No. 8 specified by 13 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 71. 72 215.00 
2 67.03 213.27 
3 62.14 212.22 
4 57.16 211. 88 
5 52.17 212.24 
6 47.28 213. 30 
7 42.60 215.05 
8 38.21 217.44 
9 34.20 220.43 

10 30.65 223.95 
11 27. 64 227.95 
12 25.23 232.32 
13 24.70 233.71 

** Corrected JANBU FOS 2.481 ** (Fo factor 1.075) 

Failure surface No. 9 specified by 14 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 70 .17 215.00 
2 65.31 213.83 
3 60.35 213.21 
4 55.35 213.13 
5 50.37 213.60 
6 45.48 214.62 
7 40. 72 216.17 
8 36.17 218.23 
9 31.87 220.78 

10 27. 88 223.79 
11 24.24 227.22 
12 21.00 231.03 
13 18.20 235.17 
14 18.06 235.43 

** Corrected JANBU FOS = 2.484 ** (Fo factor 1.065) 

Failure surface No .10 specified by 14 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 71. 72 215.00 
2 66.91 213.66 
3 61.97 212.86 
4 56.98 212. 61 
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5 51. 99 212.91 
6 47.06 213.77 
7 42.26 215.17 
8 37.65 217.10 
9 33.28 219.52 

10 29.20 222.42 
11 25.47 225.75 
12 22.13 229.47 
13 19.23 233.54 
14 18.20 235.39 

** Corrected JANBU FOS = 2.484 ** (Fo factor 1. 067) 

The following is a summary of the TEN most critical surfaces 

Problem Description : RSD Lot 31 Trial 1 

Available 

Strength 

(lb) 

3. 721E+04 

3.761E+04 

3.811E+04 

3.928E+04 

2. 963E+04 

4.091E+04 

3.179E+04 

3.783E+04 

4.020E+04 

4.195E+04 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Modified 

JANBU FOS 

2.476 

2.479 

2.480 

2.480 

2.480 

2.480 

2.481 

2.481 

2.484 

2.484 

Correction 

Factor 

1.069 

1. 068 

1.074 

1.069 

1. 070 

1.072 

1.071 

1.075 

1.065 

1.067 

Initial 

x-coord 

(ft) 

70.69 

71.21 

70.69 

71. 72 

69.14 

70.17 

70.69 

71. 72 

70.17 

71. 72 

Terminal 

x-coord 

(ft) 

22.10 

21. 55 

23.84 

20.71 

28.22 

20.68 

27.15 

24.70 

18.06 

18.20 

* * * END OF FILE * * * 
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XSTABL File: LOT31R2 9-24-19 13: 16 

****************************************** 
* X s T A B L * 
* * 
* Slope Stability Analysis * 
* using the * 
* Method of Slices * 
* * 
* Copyright (C) 1992 - 2008 * 
* Interactive Software Designs, Inc. * 
* Moscow, ID 83843, U.S.A. * 
* * 
* All Rights Reserved * 
* * 
* Ver. 5.208 96 - 1358 * 
****************************************** 

Problem Description:Rancho Del Sol Lot 31 Section B 

SEGMENT BOUNDARY COORDINATES 

3 SURFACE boundary segments 

Segment x-left y-left 
No. (ft) (ft) 

1 20.0 244.0 
2 41. 0 241. 0 
3 64.0 229.0 

ISOTROPIC Soil Parameters 

x-right y-right Soil Unit 
(ft) (ft) Below Segment 

41. 0 241. 0 1 
64.0 229. 0 1 
80.0 229.0 1 

1 Soil unit(s) specified 
Soil Unit Weight Cohesion 
Unit Moist Sat. Intercept 

No. (pcf) (pcf) (psf) 

Friction 
Angle 
(deg) 

Pore Pressure 
Parameter Constant 

Ru (psf) 

Water 
Surface 

No. 

1 115. 0 125.0 250.0 27.50 .000 . 0 

A critical failure surface searching method, using a random 
technique for generating CIRCULAR surfaces has been specified. 
2000 trial surfaces will be generated and analyzed. 
50 Surfaces initiate from each of 40 points equally spaced 
along the ground surface between x 60.0 ft 

and x 75.0 ft 

Each surface terminates between 
and 

1 

X = 
X 

22.0 ft 
39.0 ft 

0 



Unless further limitations were imposed, the minimum elevation 
at which a surface extends is y = .0 ft 

* * * * * DEFAULT SEGMENT LENGTH SELECTED BY XSTABL * * * * * 

2.0 ft line segments define each trial failure surface. 

ANGULAR RESTRICTIONS 

The first segment of each failure surface will be inclined 
within the angular range defined by : 

-45.0 degrees Lower angular limit 
Upper angular limit (slope angle - 5.0) degrees 

* * * * * SIMPLIFIED JANBU METHOD * * * * * 

The 10 most critical of all the failure surfaces examined 
are displayed below - the most critical first 

Failure surface No. 1 specified by 20 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 65.00 229.00 
2 63.13 228.28 
3 61. 21 227.73 
4 59.25 227. 34 
5 57.26 227. 13 
6 55.26 227.09 
7 53.27 227. 23 
8 51. 29 227.54 
9 49.35 228.02 

10 47.45 228.67 
11 45.63 229.47 
12 43.87 230.44 
13 42.21 231. 55 
14 40.65 232.81 
15 39.21 234.19 
16 37.89 235.70 
17 36.71 237.31 
18 35.68 239.02 
19 34.79 240.81 
20 34.35 241.95 

** Corrected JANBU FOS = 2.752 ** (Fo factor 1. 075) 

Failure surface No. 2 specified by 20 coordinate points 
Point x-surf y-surf 
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No. (ft) (ft) 
1 64.23 229.00 
2 62. 35 228.32 
3 60.42 227.81 
4 58.45 227.46 
5 56.45 227.28 
6 54.45 227.28 
7 52.46 227.45 
8 50.49 227.78 
9 48.56 228.29 

10 46.67 228.96 
11 44.85 229.79 
12 43 .11 230.77 
13 41.46 231.90 
14 39.91 233 .17 
15 38.48 234.56 
16 37.17 236.07 
17 35.99 237.69 
18 34. 96 239.41 
19 34.08 241.20 
20 33.76 242.03 

** Corrected JANBU FOS 2.753 ** (Fo factor 1.074) 

Failure surface No. 3 specified by 20 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
' 65.00 229.00 .L 

2 63.10 228.39 
3 61.15 227. 92 
4 59.17 227. 62 
5 57.18 227.47 
6 55.18 227.48 
7 53.19 227.65 
8 51. 21 227.97 
9 49.27 228.46 

10 47.37 229.09 
11 45.53 229.87 
12 43.76 230.79 
13 42.07 231.86 
14 40.46 233.05 
15 38.95 234.36 
16 37.56 235.80 
17 36.28 237.33 
18 35.12 238.97 
19 34.10 240.69 
20 33.42 242.08 

** Corrected JANBU FOS 2.754 ** (Fo factor 1. 071) 
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Failure surface No. 4 specified by 19 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 65.00 229.00 
2 63 .13 228.29 
3 61. 21 227.74 
4 59.24 227.38 
5 57.25 227.20 
6 55.25 227.20 
7 53.26 227.38 
8 51.29 227.75 
9 49.36 228.29 

10 47.50 229.00 
11 45.70 229.88 
12 44.00 230.93 
13 42.39 232.12 
14 40.90 233.46 
15 39.54 234.92 
16 38.32 236.51 
17 37.25 238.20 
18 36.34 239.98 
19 35.61 241.77 

** Corrected JANBU FOS 2.755 ** (Fo factor 1. 076) 

Failure surface No. 5 specified by 20 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 64.62 229.00 
2 62.76 228.25 
Cl 60.85 227.67 J 

4 58.89 227.26 
5 56.90 227.02 
6 54.90 226. 96 
7 52.91 227.07 
8 50.93 227.35 
9 48.98 227.81 

10 47.08 228.43 
11 45.24 229.22 
12 43.48 230.16 
13 41. 80 231.26 
14 40.23 232.49 
15 38. 77 233.86 
16 37.44 235.35 
17 36.24 236.95 
18 35.19 238.65 
19 34.29 240.44 
20 33.64 242.05 

** Corrected JANBU FOS 2.758 ** (Fo factor 1. 076) 
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Failure surface No. 6 specified by 21 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 66.15 229.00 
2 64.30 228.24 
3 62.40 227.63 
4 60.45 227.19 
5 58.47 226. 90 
6 56.47 226.79 
7 54.47 226.84 
8 52.48 227. 05 
9 50.52 227.43 

10 48.60 227.97 
11 46. 72 228.67 
12 44.91 229.52 
13 43.18 230.52 
14 41.54 231. 66 
15 39.99 232.93 
16 38.56 234.33 
17 37.25 235.83 
18 36.06 237.45 
19 35.02 239.15 
20 34.12 240.94 
21 33.68 242.05 

** Corrected JANBU FOS 2.759 ** (Fo factor 1. 075) 

Failure surface No. 7 specified by 19 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 64.62 229.00 
2 62.68 228.48 
3 60. 72 228.12 
4 58.73 227.91 
5 56.73 227.86 
6 54.73 227. 96 
7 52.75 228.22 
8 50.79 228.64 
9 48.87 229.20 

10 47.01 229.92 
11 45.20 230.78 
12 43.47 231. 77 
13 41.82 232.91 
14 40.26 234.16 
15 38.81 235.54 
16 37.47 237.02 
17 36.25 238.61 
18 35.15 240.28 
19 34.24 241.97 
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** Corrected JANBU FOS 2.759 ** (Fo factor 1. 068) 

Failure surface No. 8 specified by 21 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 65.38 229.00 
2 63.49 228.37 
3 61.55 227.89 
4 59.57 227.55 
5 57.58 227.37 
6 55.58 227.34 
7 53.59 227.47 
8 51.61 227.75 
9 49.65 228.18 

10 47.74 228.76 
11 45.88 229.49 
12 44.07 230.35 
13 42.34 231.35 
14 40.69 232.49 
15 39.14 233.74 
16 37.68 235 .11 
17 36.33 236.59 
18 35.10 238.17 
19 34.00 239.84 
20 33.03 241.59 
21 32.76 242.18 

** Corrected JANBU FOS 2.760 ** (Fo factor 1.071) 

Failure surface No. 9 specified by 21 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 66.54 229.00 
2 64.71 228.19 
3 62.82 227. 54 
4 60.88 227.06 
5 58.90 226.75 
6 56.91 226.60 
7 54.91 226.63 
8 52.92 226.83 
9 50.95 227.20 

10 49.02 227.73 
11 47.15 228.43 
12 45.34 229.29 
13 43.62 230.30 
14 41.98 231.46 
15 40.46 232.75 
16 39.04 234.16 
17 37.76 235.70 
18 36.61 237.33 
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19 35.61 239.06 
20 34.76 240.87 
21 34.36 241.95 

** Corrected JANBU FOS 2.763 ** (Fo factor 1.077) 

Failure surface No .10 specified by 19 coordinate points 
Point x-surf y-surf 

No. (ft) (ft) 
1 64.62 229.00 
2 62. 71 228.38 
3 60.76 227.93 
4 58.78 227. 67 
5 56.78 227.59 
6 54.79 227.70 
7 52.81 227.99 
8 50.86 228.46 
9 48.97 229.11 

10 47.15 229.93 
11 45.41 230.91 
12 43.76 232.06 
13 42.23 233.34 
14 40.83 234.77 
15 39.56 236.31 
16 38.44 237.97 
17 37.47 239. 72 
18 36.68 241.55 
19 36.66 241.62 

** Corrected JANBU FOS 2.765 ** (Fo factor 1.073) 

The following is a summary of the TEN most critical surfaces 

Problem Description : Rancho Del Sol Lot 31 Section B 

Modified Correction Initial Terminal Available 
JANBU FOS Factor x-coord x-coord Strength 

(ft) (ft) (lb) 

1. 2.752 1. 075 65.00 34.35 2.029E+04 
2. 2.753 1.074 64.23 33.76 2.032E+04 
3. 2.754 1. 071 65.00 33.42 2.008E+04 
4. 2.755 1. 076 65.00 35.61 l.905E+04 
5. 2.758 1.076 64. 62 33.64 2. 119E+04 
6. 2.759 1.075 66.15 33.68 2.164E+04 
7. 2.759 1.068 64.62 34.24 l.838E+04 
8. 2.760 1.071 65.38 32.76 2.093E+04 
9. 2.763 1. 077 66.54 34.36 2.158E+04 

10. 2.765 1.073 64.62 36.66 1. 720E+04 
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* * * END OF FILE * * * 
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SECTION B-B' 

LOT31R2 9-24-19 13:!6 

(/) 

x 

260 

250 

-<{ 230 
I 

)-

220 

Rancho Del Sol Lot 31 Section B 

i 
210 4----------------~ 

0 10 20 30 40 50 

X-AXIS (feet) 

L0f31f'l2 9-24-19 13:16 

Rancho Del Sol Lot 31 Section 8 

60 

260 2000 surfaces have been generated for this cnolysis 

250 

0>240 

2:-
~ 
X 
<l'.230 
I 

)-

220 

210 

0 10 20 30 40 50 
X-AXIS (feet) 

LOT31R2 9-24-19 13:16 

Rancho Del Sol Lot 31 Section B 

70 80 

70 BO 

260 10 most critical surfaces, MINIMUM JAN BU FOS = 2. 752 

250 ~ 

Q) 240 
~ 

t/1 
x 
<! 230 
I 

>-

220 

210 

10 20 30 40 50 60 70 

X-AXIS (feet) 
80 



SURFICIAL STABILITY CALCULATIONS FOR PROPOSED CUT AND FILL SLOPES 

phi(deg)= 27.5 
c(psf)= 250 

gamma Sat(pcf)= 125 
gamma Buoy(pcf)= 62.6 
slope angle(deg)= 26.6 

depth= 5 

FS= 1.52 

Slope face 

radians 
0.4800 

0.4643 

slope slope 
ratio angle 

2 to 1 26.6 

Potential Failure Surface 



Lot 31 Rancho Del Sol 
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